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des cellules souches embryonnaires (cellules ES) de souris dans 
différents lignages.
Indétectables à l’état indifférencié, les expressions de PAI-1, uPA 
et tPA et les activités enzymatiques uPA et tPA sont fortement 
régulées durant la différenciation des cellules ES. Les activités uPA 
et tPA sont rapidement augmentées durant la phase précoce de 
détermination du processus, sans expression détectable de PAI-
1. Puis, l’expression de PAI-1 augmente progressivement dans les 
surnageants de culture des cellules bien différenciées, corrélant 
avec une inhibition concomittante des activités uPA et tPA. Des 
expériences d’immunohistochimie montrent que PAI-1 est exprimé 
à la fois dans les myotubes et dans les adipocytes matures.
Le rôle potentiel de ces régulations successives est analysé par la 
construction de lignées de cellules ES surexprimant le cDNA de PAI-
1 dès l’état indifférencié. Les effets d’une surexpression ectopique 
de PAI-1 à différent temps pendant la différenciation des cellules 
ES sont recherchés.
De plus, le traitement précoce des cellules ES en différenciation par 
l’amiloride, inhibiteur spéci que d’uPA, provoque une diminution 
de la myogénèse et une augmentation de la différenciation 
adipocytaire. Par contre ces effets ne sont pas retrouvés en traitant 
les cellules par l’EACA, inhibiteur de la plasmine ou le DMA, un 
dérivé inactif de l’amiloride.
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INFLUENCE OF CANDESARTAN IN TUMOR GROWTH 
IN A MOUSE MODEL OF HYPERTENSION INDUCED BY 
ENDOTHELIN-1
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Originally known for its vasoactive properties, angiotensin II is 
involved particularly in the regulation of blood pressure and 
cardiovascular homeostasis. Powerful mitogen, it is also involved 
in DNA damages inducing cellular and phenotypic changes occur 
in the initiation and tumor development, especially through its 
receptor AT1R.
Thus, the aim of this study was to evaluate the in uence of a 
variation of blood pressure on tumor growth.
High blood pressure was induced in C57/BL6 mice by a chronic 
infusion of endothelin-1 (ET-1) in osmotic minipumps and one 
week later, mice were treated daily with the angiotensin receptor 
blocker candesartan or solvent. Tumor cells lung carcinoma (LL/2, 
250000/mouse) were injected two weeks later and tumor growth 
was measured for 4 weeks.
The ET-1 induced hypertension (mean blood pressure 95 mm Hg) 
induced a signi cant increase in tumor growth compared to NaCl 
treated mice (80 mm Hg) while treatment by candesartan (70 mm 
Hg) restored tumor volume to the level observed in normotensive 
animals. Antihypertensive treatment used had no effect on LL/2 
cell proliferation in vitro but reduced tumor angiogenesis. Indeed, 
treatment with candesartan highlighted a signi cant decrease 
in the expression of PECAM-1 in murine tumors. Moreover, 
candesartan decreased the sprout formation in an ex vivo mouse 
aortic ring model in culture. Finally, candesartan reduced the 
migration and survival of endothelial cells (EaHY.926) in culture.
Thus, candesartan could reduce tumor growth induced by 
hypertension ET-1-dependent, mainly by reducing angiogenesis. 
These results have to be con rmed by a non hypotensive dose 
of candesartan and the in uence of the AT2R, induced by ARB 
treatments has to be explored.
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MOLECULAR IMAGING OF CARDIOVASCULAR 
APOPTOSIS WITH NEW FLUORESCENT PROBE 
DIRECTED AGAINST CLEAVED CASPASE-3
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Apoptosis plays a central role in cardiovascular diseases, and 
thus constitutes an attractive target for molecular imaging of 
the severity of these diseases. We developed and characterized 
non nuclear molecular probes, speci cally targeting Caspase —3, 
one of the key regulatory enzyme of apoptosis. For this purpose, 
we generated quenched near-infrared  uorescent probes which 
become  uorescent after being cleaved by caspase —3 and freely 
penetrate in cells. In this study we evaluated the selectivity/
speci city of one of these probes, CP220, to detect myocardial 
caspase —3 activity in vitro and ex vivo.
For in vitro evaluation, we induced apoptosis/caspase-3 activation 
by incubating cultured heart microvascular endothelial cells with 
1 m staurosporine (STAU) for 6 hours. No  uorescent signal of 
cleaved CP220 was observed in the absence of STAU. In contrast, 
STAU-treated cells displayed an increased  uorescent signal for 
cleaved CP220, which colocalized with the immuno uorescent 
(IF) signal obtained with an anti caspase —3 antibody, and was 
reduced by a caspase —3 inhibitor. Figure 1 shows FACS analysis 
and demonstrates a similar pro le between cleaved CP220 and 
Annexin V (% of positive cells: Annexin V: control 11±2, STAU 
34±2 ; STAU + caspase inhibitor 11±2 — CP220: control 9±1 ; STAU 
26±4 ; STAU + inhibitor 9±3)
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For ex vivo data, cardiac apoptosis was induced by administration 
of doxorubicin (20 mg/kg i.p.). Heart sections obtained four days 
after doxorubicin displayed a more than 3 fold increase in caspase-3 
activity, and a marked increase in the  uorescent signal for cleaved 
CP220, which colocalized with that of the antibody against cleaved 
caspase —3.
These data demonstrate the capacity of these novel probes to 
detect apoptosis in vitro and ex vivo, allowing us to plan tests of in 
vivo detection of cardiac apoptosis.
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CIRCULATING MICROPARTICLES FROM A RAT MODEL 
OF PULMONARY ARTERIAL HYPERTENSION INDUCE 
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Pulmonary arterial hypertension (PAH) is a rare and severe 
disease characterized by an increase of pulmonary vascular 
resistance and right heart failure. Chronic hypoxia induces PAH, 
which is accompanied by functional (endothelial dysfunction, 
increased vasoconstriction) and structural (thickening of media) 
changes in pulmonary arteries. However, the mechanisms of 
these alterations remain unsolved. Among biological hallmark 
of this disease, level of circulating microparticles (MPs), small 
vesicles of plasma membrane released during cell activation and 
apoptosis, is increased in PAH patients. Although MPs can act as 
biological vectors of endothelial dysfunction, their role in PAH 
are not elucidated yet. We studied circulating MP effects on 
endothelial function during hypoxic PAH. Male Wistar rats were 
exposed or not to chronic hypoxia (3 weeks, 0.5 atmosphere) 
and normoxic or hypoxic MPs were isolated from peripheral blood 
and characterized by  ow cytometry. Endothelial cells from rat 
normoxic aorta or pulmonary arteries were incubated for 24h 
with MPs. We studied also effects of in vivo treatment of MPs on 
vasomotricity, for this, normoxic or hypoxic MPs or vehicle were 
i.v. injected into rats, and 24h after, endothelial function were 
studied. Levels of circulating MPs from hypoxic rats was twice 
than MPs from normoxic rats (1568 Â± 174 vs 852 Â± 80 MPs/Âl of 
plasma). In vitro treatment of endothelial cells with hypoxic MPs 
reduced NO production both in aortas and pulmonary arteries ; 
these effects were associated with enhanced phosphorylation 
of endothelial NO-synthase at their inhibitory site. By contrast, 
O2- production was increased only in endothelial cells from 
pulmonary arteries. In vivo injection of normoxic or hypoxic 
MPs into rats impaired to the same extent the endothelium-
dependent relaxation induced by acetylcholine in aorta. Although 
pulmonary arteries from rat treated either with normoxic or 
hypoxic MPs displayed reduction of endothelium-dependent 
relaxation to carbachol compared to control, the deleterious 
effect of hypoxic MPs was greater than normoxic MPs. These data 
provide evidence that hypoxic circulating MPs induce in vitro and 
in vivo endothelial dysfunction by increasing oxydative stress and 
by decreasing NO production.
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MICROPARTICLES SHEDDING
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Plasma levels of endothelial microparticles (EMPs) are markers 
of cardiovascular diseases and contribute to the pathogenesis of 
atherosclerosis. Laminar shear stress (SS) protects against plaque 
formation contrarily to oscillatory and low SS. We thus investigated 
whether different  ow patterns (laminar, low or static) could affect 
EMP release.
HUVECs were subjected to high and low SS (15, 1.5 dynes /
cm2) or no SS (static) for 24 hours. EMPs were isolated from the 
culture medium and characterized by annexin V labeling using 
 ow cytometry analysis. HUVECs exposed to high SS for 24 hours 
emitted 4 fold less AnnexinV+ EMPs compared to static (p<0.001) 
and 3 fold less compared to low SS (p<0.01) conditions. This  ow-
dependent EMP shedding was associated with the presence of 
1.7 %±0.05, 3.75 %±0.1, 0.4 %±0.06 of TUNEL positive HUVECs in 
static, low and high conditions, respectively. Treatment of HUVECs 
with L-NAME (10-4M) signi cantly increased EMPs in all conditions 
when compared to untreated cells. Similar EMPs increase was 
obtained when cells were treated with KT5720, a PKA inhibitor (10-
6M) under low and high  ow. We further characterized EMPs by 
determining their surface expression of ICAM-1. ICAM-1 expression 
on EMPs was signi cantly increased in low SS and inhibited by 
high SS when compared to static conditions. Adhesion assays with 
EMPs-stimulated HUVECs (24hours) increased U937 cells capacity 
to attach in low SS-EMPs exposed to HUVECs compared to static 
and high SS EMPs stimulations. This effect was abolished with 
LFA-pretreated U937 before adhesion suggesting the pro-adhesive 
properties of low SS-EMPs bearing ICAM-1 at their surface.
Altogether, these  ndings indicate that high SS decreased the 
thrombotic and adhesive properties of EMPs, which might in part 
explain their anti-atherogenic effects, whereas low SS induced 
the shedding of prothrombotic, ICAM-1 positive EMPs, suggesting a 
novel way by which low SS might affect atherosclerosis.
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Background — La thrombose et l’in ammation sont impliquées 
dans l’initiation et la progression de la lésion athéromateuse. 
Ainsi, de nombreuses cellules du compartiment vasculaire jouent 
un rôle clé dans la pathogenèse de la maladie coronarienne et 
ses complications. Déterminer précisément l’état d’activation de 
ces différents types cellulaires pourrait contribuer à identi er les 
patients coronariens à haut risque d’événements récurrents.
